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GIVING AT INSPECTION

PROPER NET HAULING CAPACITY
IN DAILY SERVICE

ALL WEIGHTS AND TYPES OF LOCOMOTIVES
ON ANY GRADE

From Level to 528 feet per Mile

According to the Actual Records of Practice on Numerous American Railways.

BEING TABLE 170 OF "THE ECONOMIC THEORY OF THE LOCATION OF RAILWAYS," BY A. M. WELLINGTON, M. AM. Soc. C.E.

Correct to nearest Ion for 1-t adhesion and H Ihs. rolling friction on tangents, even half-tons being

dropped. These units are used as those giving results mc.st nearly corresponding with the- actual work of locomotives in

prartice. Higher adhesion, up to !-;{ the wight on drivers, i.-. realized in tests, but not in daily work. Lower rolling friction,

down to ; or 4 Ibs. per ton, is realized occasionally in the same way, but the engines cannot be loaded correspondingly and do
their daily work.

Applicable to cither Ions* or short tons, or any other unit, if the weights of engine be supposed to be given in

inu: kind. Tlie table gives simply, in elf -i-t, the ratio of net load behind engine to the total adhesion, assumed
at '

i the weight on drivers, for each even ton of adhesion, or each 4 tons on drivers. Intermediate weights c ;1 ii !><

Interpolated bv inspection. Adding total weight (as assumed) of engine and tender given in the heading gives the gross

weight of ciin-in'c and train which an engine of any pattern whatsoever can take up any grade with J4 adhesion. For
l-:5 adhesion the gross I. ad will be 33^ per cent, greater, and for 1-.1 adhesion 20 per cent. less. The net load varies

. with the pattern of engine. For lank engines having any given weight on drivers, correct the table by the

:w-een its actual weight in service, and that a.-sumed for an engine with tender, with same load on drivers, in

preparing this table.

The table skives I he fail- working capacity for locomotive^ in everyday service on de-facto grad
the given rale, as euno-d by the daily practice of many lim-- (see Table i vs of the volume above referred to). In single
tests they will run some _>. > per cent, higher ;

in winter weather, about 10 percent, lower. Otherwise any considerable

in re],oiled loads above the following table indicates simply that the grades are not in reality as high as reported, but are

rated as momentum grades; and any ' onsiderable deficiency indicates either carelessness in loading engines to

their capacity, or that the profile grades are in effect increased by unreduced curvature or stopping-points on the maximum
grade-. Thus, a de-fac/o level grade for operating purposes hardly exists in the world

;
nor can it, except with a very unequal

trallic enabling all curves and stations to be on a descending grade without impeding up traffic.

PASSENGER AND HIGH-SPEED TRAIN LOADS
Vary greatly from those of the table. The probable maximum resistance on a level at various velocities is given in the

following table (the first part of Table 166 of the "
1 '. -o:iomic Theory of the Location of Railways"). These resistances are

probably one-third too high for high-speed work under favorable conditions, but approximate very closely to the ordinary
working maximum for which trains are loaded.

TRAIN RESISTANCE ON A LEVEL AS AFFECTED BY VELOCITY.



TABLE 170.

MAXIMUM WORKING LOADS FOR LOCOMOTIVES IN DAILY SERVICE (BEHIND THE TENDER) ON ANY GIVEN de-facto
RATE OF GRADE, UNCOMPLICATED BY CURVATURE OR FLUCTUATIONS OF VELOCITY.

Adhesion, y. Rolling friction, 8 Ibs. Tons of 2000 Ibs. (sec nole, end of table).

J3gr" J\atio in fourth column x % -wt. on drivers gross tr<t< .'/7V /<>T<'(V a/ any engine, wkiclt wt. eng. and tender = net tractiTt
power, behind tender.

Tot. weight eng and 1'ded tender tons



MAXIMUM WORKING LOADS FOR
RATE OF GRADE.

Adhesion,

&~ Katio in fourth column x 14 int.

TABLE 170. Continued.

LOCOMOTIVES IN DAILY SKKVICE (BEHIND THE TENDER) ON ANY GIVEN de-facto
UNCOMPLICATED BY CURVATURE O.R FLUCTUATIONS OF VELOCITY.

%. Rolling friction, 8 ibs. Tons of 2000 Ibs. (see note, end of table).

an drivtrs gross tractive />a:u,-r / any engine, -which tut. tag. and tender = net tractive

power. I'thfiuf tt-intcr.

Tot. weight eng. and 1'ded tender ions 52
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